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injury in normolipemic swine. Formalin fixed, paraffin embedded coronary
artery sections were stained using conventional ABC methodology and im-
munoperoxidaae techniques. Human melanoma and normal kidney aerved
as positive controls. Deletion and substitution controls for primary antibody
were negative. Staining of contiguous sections with specific cell marker anti-
bodies identified SMC, EC, macrophages (MAC) and myofibroblasts (MYF).
UW%staining was ordinally graded from O (none) to 3 (strong). Resuk In
the uninjured coronav artery, only the Iuminal endothelium expressed a,&+
Marked temporal-spatial variation in a.h expression was noted in all vessel
wall locations, colocalizing with platelet thrombus (?24 hours), MF,SMC, EC
and to a lesser degree MAC (see Table).
Location 7 days 14 days 20 daya 3 months
Neoinlima (EC, WC) 2 3 2 1
Media (SMC) 3 2 1 0
Adventitia(W ME MAC) 3 2 2 1
Conckisions: Following deep arterial injury, temporal av,83upregulation
by SMC, EC, and MF peaks at 7 daya in the media and adventitia, and
at 14 days within the neointima. Following injury, a,fk is also upregulated
within the Iuminal EC and the medial SMC of the vasa vasora (VW. Temporal
avp3 uPre9ulation OfferSa mechanism for SMC, EC, and MF recruitment into
regions of restenotic hyperplaaia. Sustained u.i% integrin blockade may thus
offer a cogent atrategy to limit reatenosia.
[960-111] M~dulatiwIof Platelet Ne”t~ophill~te~a~i~n~ith
Pharmacological Inhibition of Fibrinogen Binding
to Pletalet GPllb/flla Raceptor
Z. Xiao, P.Theroux, Y. Lu, M. Ghiteacu, M.M. Frojmovic. Montreal Heart
krstitute, Montreal, Quebec, Canada
This study was designed to investigate whether the inhibition of fibrinogen
binding to the platelet membrane receptor GPllblllla (PL-Fb) could interfere
with neutrophil-platelet adhesion (PL-Ne). Citrated whole blood obtainad from
30 pts with unstable angina before and 4 to 12 hours after tirofiban (Tir,O.1-
0.15 @kg/rein) was studied uaing 3 color wholeblood flowcyfometry. The
leukocyte population was defined with a nucleic acid dye (LDS-751) and a
monoclinal antibody (MAb), anti-CD45-PE, and the neutrophil subpopulation
gated with cell size and granularity. PL-Ne waa quantified with MAb anti-
CD42a-FITC, as mean FITC intensify per neutrophil (PL-FI). FITC-labeled
fibrinogen wee used to detect platelet-fibrinogen binding, as % FITC-positive
platelets (%PL-Fb). TRAP 5 #M, ADP 5 wM, and ADP plus epinephrine 1
PM (ADP + E) were used aa agonists. Tir did not prevent platelet P-aelectin
expression, but decreased the number of platelets bound per neutrophil in
basal atate and following agonists stimulation (Table, x + SD, *p <0.05, ‘p
<0.01 vs pre-Tir). The decrease significantly correlated with the inhibition of
fibrinogen binding to plateleta (r = 0.75).
Pra-_nr Tr
PL-FI % PL-FII PL-FI ?/.PL-Fb
easel 3.0k 1,4 3.4*2.5 2.2 +0.5” 0.6 * 0.4$
ADP 5.5 * 1.4 86.7+ 9.2 3.1 + 0.6# 9.0+8.1#
TRAP 10.3+ 2.4 88.5* 4.8 6.4 * 2.0# 40.8*30#
ADP + E 7,0 l2,8 94.5*3.O 3.4 * o.9# 22.3* 21#
GPllb/llla blockade reduces plateletmeutrophil binding; thia may prevent
mesa accumulation of platelet antUor leukocyte on injured endothelium.
m960112 Intranesal Antiplatelet/Antithrombotic Efficacy of
the Platelat GPllb/llta Antsgoniat, DMP754
S.A. Mouaa, D.-X. Mu, M. Hussain. The Du Pent Merck Pharmaceutical
Company, Wilmington, DE, USA
DMP754 after ita conversion to the free acid form, XV459 is a potent
and specific platelet GPllblllla receptor antegoniat. The present study was
undetlaken to determine its intrenaeal vereua intravenous and oral an-
tiplatelef/antithrombotic efficacy in dogs. Either DMP754 or its free acid
form, XP280 demonstrated maximal and com@rable antiplatelet efficacy at
0.025-0.1 m~kg, IVorintranasel in mongrel doga.Theantiplatelet efficacyof
DMP754 at 0.1 mr#kg, intrqnasal orlVwasdetermined in across-over deai9n
(n= 8 in each group). In this study, a comparable and maximal antiplatelet
efficacy for DMP754 after intranaaal or IV was demonstrated with 97 A 6S%
intreneeal bioavailability. DMP7&t administered at 0.1 mg/kg, intranasally
or IV and at 0.3 mglkg, PO prevented the incidence of electrolytic injury-
induced arterial thrombosis in the carotid artery and prevented the incidence
of cyclic flow reduction (CFR) in mechanically injured and stenosed femoral
artery. Additionally, DMP754 at the above doae regimena resulted in aignifi-
cent reduction of electrolytic injury-induced’ femoral vein thrombosis. Theae
data indicate that DMP754 has a comparable intranaeal and intravenous an-
tiplatelet and antithrombotic profile along with a significant improvement over
its oral antiplateletiantithrombotic profile. These data suggest the potential
utility of intranasal DMP754 in various acute and chronic thromboembolic
disorders.
1960-113] Moaain:ACellMembrane Protein Regulating
Rsceptor-Cytoskelaton Interaction in Human
Platelets
K.M. Hoffmeister, B. Kraus, A. Gamulescu, J. vom Dahl, D.-C. Fischer,
P.Hanrath. UniveraifyofAachen Hoepita/, Aachen, Germany
Following various stimuli, platelet activation goes along with rapid ahape
change from a discoid biconcave form to a phenotype with multiple protru-
sion. This shape change and the reorganisation of the cytoskeleton favors
cell-ceil and cell-matrix interactions. Moesin, a 78 kDa protein, is a member
of the ezrin, radixin and moesin (ERM) protein family and there is evidence
that they interact with both cytoskeletel and membrane component. Ina pre-
vioua study, moesin was purified to homogeneityfrom human platelet Iyeate
and apecific antibodies were elicited in chicken.
To study moesin-cytoskeleton interactions the cytoskeleton of resting
and activated platelets was isolated by triton X 100 Iysis and centrifugatlon
resulting in a pellet fraction containing cytoskeletal proteins (15,000 x g:
actin based cytoskeleton; 100,000 x g: membrane cytoskeleton) and a
supernatant consisting of soluble not cytoskeletal bound proteins. Western
blot analysis with a moesin specific antibody demonstrated the preaence of
moeein in the 15,1110x g pellet fraction only in thrombin activated platelets.
In contrast, in the 100,000 x g pellet fraction moesin was found in resting
and activated platelets with the majority of this protein remaining in the
aoluble fraction. This finding implies, that an association of moesin with the
filamentous actin occurs, while most of the protein is associated with the
membrane cytoskeleton or soluble during activation of platelets.
For further analysia of moesin interaction, platelet plasma membranes
were isolated by glycerol Iysis and an sucrose step gradient at 63,000 x
g. Immunoblotting of the plasma membrane fraction revealed the presence
of moesin despite aome bands of slower motility then moeain. lmmuno-
precipitation with polyclonal moesin antibody of platelet plasma membrane
fraction and whole RIPA buffer Iysed platelets showed the presence of at
least 3 potential binding proteins. These data indicate that moesin functiona
as a transmitter between the cytoskeleton and membrane components in
platelets.
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Intrapericardial Baaic Fibroblast Growth Factor on
Myocardial Collateral Development
M. Shou, D.F. Lazarous, J.A. Stiber, V. Thirumurti, E. Hedge, E.F. Unger.
NHLBI, Bethesda, MD, USA
We have previously shown that basic fibroblast growth factor (bFGF) en-
hancea myocardial collateral development in dogs when administered via a
systemicarterial or intracoronaty (IC) route. In thia study,we asseasedthe ef-
ficecyof repeated intrapericerdial (1P)bFGFdelivery, with collateral perfuaion
aa the primary endpoint. We hypothesized that the pericardium could act se
a local repository for bFGF,expoaing epicardial collateral to a relatively high
bFGF concentration. Such a route of delivery might decrease the minimum
effective bFGF dose, and obviate the need for repeated IC injections. Fifteen
dogs underwent placement of ameroid constrictor on the left circumflex
coronary artety (LCX)and implantation of indwelling 1Pcatheters. Dogs were
randomized to receive bFGF 2 mgfd x 7 daya or vehicle during the period
10-16 daya after bmeroid placement, an optimum treatment interval baaed
on our previous studies using other routea of bFGF delivery. Radiolabeled
microsphere were used to assess collateral perfusion in the conscioue state
during maximal corona~ vasodilatation 36 days after ameroid placement.
Maximal LCXterritory perfusion was 2.02 & 0.24 ml/min/g in bFGF-treated
doga and 1.94 + 0.18 ml/min/g in controls, with LCx/normal zone perfusion
ratios of 0.39 + 0.03 and 0.37 t 0.03, respectively, (P = NS). Thua, in
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a model in which both aystemic arterial and IC bFGF effectively promote
coronary collateral growth, 1PbFGF was not efficacious. A key difference
between parenterel and 1Padministration is directional (delivery via the vas-
cular lumen vs. abiuminal delivery). This factor may be responsible for the
lack of effect of 1PbFGF in this study.
-1 C-~pNatri.reti. PeptideMediatescGMP
Generation and Antimitogenic Actiona in Human
Coronary Vaacular Smooth Muscle Cells
J. Schirger, J.C. Burnett, Jr., C.-M. Wei. Mayo Clinic, Rochestec MN, USA
C-type natriuretic peptide (CNP) is an endothelial cell derived cardiovascular
peptide which mediates vasodilato!y and antimitogenic aclions. Previous
studies demonstrate that the biological actions of CNP are mediated through
the activation of a particulate guanylyl cyclase receptor and cGMP. To date,
it remains unclear as to the abilify of CNP to stimulate cGMP generation
and to inhibit proliferation in human coronay vaacular smooth muscle cells
(HCVSMCS). Therefore, the preaent studies were designed to determine
1) the effects of CNP upon cGMP generation in HCVSMCS and 2) the
antimitogenic actions of CNP upon endothelin-1 (ET-1)mediated proliferation
in HCVSMCS. We hypothesized that CNP increases cGMP generation in
HCVSMCS and inhibits the proliferative effect of ET-1 in HCVSMCS. To
test this hypothesis we determined cGMP by radioimmunoassay in cultured
HCVSMCSin the presence and absence of CNP.Additionally, cultured cells
were stimulated by ET-1 (1OL7M)in the presence and absence of CNP
(10-7M) and thymidine incorporation was determined.
cGMP (omol/ml) 2 hours 8 hours 24 hours
.. ,
Control 0.50l 0.10 0.45+ 0,05 0.65+ 0.15
CNP(10-7M) 0.95l 0.55 1.35i 0.45 2.80+ 1.00
ET-1 increased thymidine incorporation in HCVSMCS as compared to
.unstimulated cells (1362 & 288 vs 190 * 24 cptiwell, p < 0.05) and CNP
inhibited ET-1 mediate thymidine incorporation (298 l 51 vs 1362 + 288
cpm/well, p < 0.05). These studies supporl the concept that CNP is an im-
porlant activator of cGMP accumulation in human coronary vascular smooth
muscle cells and plays an important autocrine and paracrine role as an




D. Hasdai, V. Mathew, R.S. Schwati, D.R. Holmes, Jr., A. Lerman. Mayo
Clinic, Rochestefi MN, USA
Beeic fibroblaat growth factor (bFGF) is a vasodilator which is dependent
on the endothelium-derived relaxing factor (EDRF) pathway. Hypercholes-
teroiemia (HC) is characterized by decreased corona~ EDRF activity. Thus,
we examined whether the reduced EDRF activity associated with HC results
in coronaty vasoconstriotion in response to bFGF. Intracoronary bFGF (0.02
@kg/rein) was infused at baseline and after 10 weeks of high-cholesterol
diet. In addition, L-NG-momo-methyl-arginine (L-NMMA), a nitric oxide syn-
theee inhibitor, was infused intracoronary at baseline 5 (r@kg/min) with and
without bFGF. Percent change in coronaw artew diameter (%ACAD) and
coronary blood flow (%ACBF) were calculated based on coronaty quantita-
tive angiography and Doppler: *P <0.05 vs. baseline, ‘p -=0.05 vs LNMMA
and baseline bFGF.
bFGF(n= 5) bFGF(n= 5) LNMMA LNMMA+ bFGF
Saseline 10 wks, HC (n= 4) (n= 7)
%ACAD 12&5 -14 +6* –21 * 4 –75 i lzt
%ACBF 33*33 –45 *6* 45* 5 –89+9t
Conclusions: BFGF is a mild coronay vasodilator in the steady-state.
However,endogenous (HC) and exogenous (by L-NMMA) inhibition of EDRF
activity resulted in coronaty vasoeonstrietion in response to bFGF. These
studies auggeat that the coronary vasomotor effects of bFGF are regulated
by the status of the EDRF pathway.
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Secretion of Brain Natriuretic Peptide in Cultured
. .Human Coronary Vascular Smooth Muscle Cells:
A New Autocrine and Paracrine Role for the
Natriuretic Peptide System
C.-M. Wei, D.M, Heublein, J.C. Burnett, Jr,, Cardiorerra/Research
Laboratory Mayo Clinic, Rocheste< MN, USA
Brain natriuretic peptide (BNP) is a peptide of cardiac origin which regulates
plasma volume and also vascular tone and growth. Recently, we have re-
ported that BNP is a potent inhibitor of endothelin-1 mediated proliferation
in human coronary vascular smooth muscle cells (HCOVSMC).While BNP
has been reported to be produced and released from atrial and ventricular
myocardium, we investigated the hypothesis that BNP may be present and
secreted from human coronary vascular smooth muscle cells. Therefore, the
present study was designed to investigate the secretion of BNP in cultured
human coronary vascular smooth muscle cells (HCOVSMC:Clonetics, San
Diego, CA). BNP and its second messenger cGMP in culture media were
determined by radioimmunoassay.The presence of BNP was determined by
immunohistochemical staining using ahuman BNP polyclonal antibody. BNP
immunoreacfivity was significantly increased in culture media after 46 hours
incubation compared with baseline (323 + 85 vs 11 + 4 pg/ml, p < 0.05).
Cyclic GMP immunoreactivity also increased in coronary vascular smooth
muscle cells after culture (0.4 * 0.03 vs 0.05 + 0.01 pmol/min, p < 0.05), To
confirm the presence of BNP and cGMP in HCOVSMC,two stage immuno-
histochemieel staining was petformed, In these studies, BNP and c’GMP
stained positively in cytoplasm of HCOVSMCwhile non-immune staining was
negative, The current study demonstrates that BNP is secreted by cultured
HCOVSMC in association with an increase in cGMP accumulation. These
date suggest a probable autocrine and paracrine role for BNP as a peptide
of coronary vascular smooth muscle origin which may participate in corona~
vascular smooth muscle regulation.
m961 120 Effect of 17&Estradiol Treatment on Intimal
Apoptoais and Cell Proliferation in an
Experimental Atheroscleroaia Model
J, Kamenz,H.Hanke,S. Hanke,C. Lenz, H. Kahn, V. Hombach. University
of U/m Medical Centec Div. of Cardio/ogN U/m, Germany
It has been shown that administration of 17& Estradiol does reduce intimal
thickening in experimental atherosclerosis. So far the mechanism of the
atheroprotective effect of estrogen is not well understood. Aim of the present
study was to determine the effect of estrogen on intimal apoptosis in compar-
ison to cellular proliferation during plaque development in an experimental
atherosclerosis model, Thirty female New-Zealand rabbits’were included in
this study. Six rabbits served as a control group without cholesterol feeding
(CHOL) or hormone treatment, Twenty-four rabbits received a 0,5% CHOL
diet for 12 weeks and were separated in 3 different groups:
Group A only CHOL, Group B CHOL + ovareetomy, Group C CHOL +
ovarectomy + 17fJ-Estradiol1 mg/kg BW/week for 12 weeks, The aortic arch
was then histologically and morphometrically analyzed. For in-situ detection
of apoptosis the TUNEL-technique (TdT-mediatad dUTP nick end labeling)
was used. Bromodeoxyuridine-labeling allowed the determination of cells
undergoing DNA-synthesis. Resu/ts:
Studygroup Intimalarea(mm2) Apoptoiiccetls/mm2 Proliferatingcella/mm2
Controln = 6 <0.1 0 0
GroupA n= 6 4.5+ 2.8 4,4i 1.7 46.7 + 16.3
GrOUD B n = 8 4,s + 1,7 3.7 * 1.5 45,6 + 11,9
GroupC n = 6 1.4 * 0.9(p< 0,05) 6.1 + 4,3 21.6 + 22.6 (p < 0,05)
In summary,continuous estrogen treatment during atherosclerotic plaque
development seems to reduce intimal cell proliferation and to have no influ-
ence on the apoptosis rate in the intima, resulting in a significantly smaller
intimal area.
1961-121 I AssociatiOnofTransformingGrowthFector-bet8
Isoforms with Coronary Plaque in Patienta with
Coronary Ischemia
H. Ueda, M. Imazur K. Sumii, H. Yamamoto, K. One, F.Tadehara,
Y. Hayashi, W, Yaeui, M. Yamakido. Hiroshima Univeraify Schoo/ of
Medicine, Hiroshima, Japan
Transforming growth factor (TGF) $sare important cyfokines in the vascular
system. But an association between their expression in coronary Ieaionsand
clinical pathophysiology has not been fully elucidated. We studied speei-
mens of coronary lesions obtained at directional coronary atherectomy in 59
patients with the following diagnoses: stable angina (SA, n = 8), acute coro-
nary syndromes (ACS, n = 21), or restenosis (RS, n = 30). The specimens
